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October 2007 Portfolio Manager Changes and Potential Rating Impacts
Technical Background

Introduction:

This document is intended to provide additional technical detail regarding the October 1,
2007, changes to the office benchmarking model in Portfolio Manager, and their expected
impacts to energy performance ratings. The significant updates to Portfolio Manager that
may have changed some buildings’ ratings include:

= New office model (including bank/financial institutions and courthouse)
New parking garage model
= New source energy conversion factors
= New approach to weather adjustments for all ratable buildings
= New methodology for secondary spaces
* Methodology for combing multiple primary spaces of the same space type

Description of technical changes and potential impacts to ratings:

These impacts address each specific change in isolation from other changes. For
individual buildings in Portfolio Manager that are subject to more than one of these
changes, the exact combined impact cannot be predicted without a unique review.

1. New model for office space, bank/financial institutions, and courthouses

Change: The office model has been updated from the previous model that used CBECS
1999 data to a new model that uses CBECS 2003 data. The same regression model is
used to rate offices, banks and financial centers, and courthouses. The update includes a
new model format that is based on source energy per square foot instead of the natural
log of total source energy. In addition, whenever a new regression model is developed
with a new CBECS data set the individual adjustments for characteristics such as workers
and PCs changes slightly, and the tables used to lookup ratings are adjusted as well.

Under the old model, banks and financial centers were given a flat allowance for energy
use relative to offices. Buildings less than 20,000 square feet were classified as banks,
and buildings greater than 20,000 square feet were classified as financial centers. A
different allowance was applied to each. The new methodology does not distinguish
between “bank” and “financial center.” Under the new model, an allowance is applied to
a bank or financial center that is less than 50,000 square feet. Additionally, the size of
the allowances depends on the size of the bank and the occupant (worker) density.

Under the old methodology, courthouses were given a flat adjustment upward. The new
2003 data do not support this adjustment. Courts will now be treated the same as offices.
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Impact to Office Ratings: The change in an individual building will depend on its
specific operating characteristics. However, for an average office building, the new
model will yield a slightly higher rating due to the new data and the new model format.
* Building Size — larger buildings are likely to see more of an increase in their
rating. In contrast, small buildings may see a decrease.
=  Operating Hours — buildings with long operating hours are likely to see larger
increases in ratings as compared with buildings with lower hours of operation.
=  Worker Density — buildings with very low worker density (the number of workers
per square foot) are likely to see larger increases to their ratings than buildings
with high worker densities. Buildings with high worker density may see a
decrease.
= Personal Computers — The impact of the number and density of personal
computers is similar between the old and new models. Buildings with low PC
density may be more likely to see slightly larger increases in their ratings.
= Refrigeration — The new model does nof require a new input, however the
estimation of the regression equation incorporated the impact of refrigeration.
Each building is effectively given an average allowance for refrigeration. Those
buildings with much greater than average refrigeration may rate lower and vice
versa.
= HDD - Buildings located in climates with very high HDD are more likely to see a
rating increase.

Impact to Bank Ratings: The transition from a flat allowance to an adjustable allowance
means that, on average banks are not given as large of an allowance as they were before,
relative to offices. Therefore, Banks are expected to see a similar rating, or a slight
decrease. The change in division between large and small banks has moved from 20,000
to 50,000. This means that resulting rating change for a bank will depend on its size.
The largest banks are likely to see smaller decreases or even increases in their ratings.
Banks between 20,000 and 50,000 square feet are more likely to see decreases. Trends in
banks relative to operating characteristics will be similar to offices; however, they will
differ slightly depending on the size of the bank.

Impact to Courthouse Ratings: Under the old methodology courts received an inflated
energy allowance. Under the new method, they do not get this allowance. In aggregate
this will have the effect of producing lower ratings. However, this decrease is in part off-
set by the other updates to the office model, as discussed above, which generally produce
higher ratings.

2. New parking garage model

Change: The parking garage model has been modified; the old methods used a statistical
regression based on CBECS 1992 data. The updated approach assigns an engineered
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allowance for lighting and ventilation, which varies based on the type of parking structure
(open lot, enclosed parking garage, and non-enclosed parking garage).

Impact to Ratings: Depending on the characteristics of a particular garage, the new
methodology may result in a net increase or decrease in rating.

* Garage Workers — there is a current input for number of workers in the garage
which is commonly misinterpreted to mean number of parking spaces rather than
the number of parking attendants. If users have erroneously entered the number
of parking spaces, they will likely see a decrease in their rating. This is because
they are currently getting an “inflated” allowance due to the high value for
number of workers.

3. New source energy conversion factors

Change: EPA updated the source energy conversions to stay as accurate as possible with
published reference values from the Department of Energy. Please note that changes are
applied the same way to all buildings and the reference population (i.e. lookup table).
The changes were specific to each fuel, based on the most recent reference documents,
such as EIA’s Annual Energy Review. All factors either stay the same or increase
slightly. The increases range as high as 10% and depend on the specific fuel type. No
factors went down.

Impact to Ratings: Because the changes are applied uniformly, they are not expected to
impact ratings by more than +/- 5 points. However, because each fuel’s conversion factor
changed by a different percent, the exact change in a given building may depend on its
fuel mix. These values will change over time, and the purpose of the update is to create
the most equitable comparison.

4. New weather normalization procedure

Change: The old methodology computed weather-normalized energy consumption, and
ran the benchmarking equations using 30-year average Heating Degree Days (HDD) and
Cooling Degree Days (CDD). This means that the “prediction” from the regression
model was based on average HDD and CDD values and that the “actual” energy use from
the reported meter data was weather normalized so that it could be compared with the
prediction. The new methodology uses actual as-experienced HDD and CDD values in
the regression models and therefore can use actual billed energy consumption for the
period being rated, without adjustment. By making fewer adjustments to the data, less
error is introduced to the rating. The weather normalized energy consumption is still
included in Portfolio Manager for display purposes.

Impact to Ratings: The impact of this change is generally small (with in +/- 5 points).
However, effects will be more pronounced in locations where the climate varies
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substantially from one year to the next, meaning the current year’s weather may be very
different from the 30-year average weather. In these locations, the net adjustment for
weather is proportionately larger (under any method), and when the method changes
there are greater impacts. Generally the new methodology is considered superior and less
prone to error. The weather adjustments will typically result in slightly lower ratings.
This effect is pronounced in smaller buildings, and in buildings with actual HDD and
CDD values substantially below the 30-year average.

5. New methodology for secondary spaces

Change: Under the old methodology, the energy allowance for a secondary space was
added to the predicted energy use computed by the regression. Under the new
methodology, the energy allowance of the secondary space is subtracted from the actual
(reported) total energy consumption. The old methodology was more conservative, which
means that it typically was under-estimating the rating. The new method is considered
more accurate and less punitive.

Impact to Ratings: The new method will tend to result in higher ratings. The impact will
be small; however, buildings with a higher percentage square foot of secondary space
may experience a larger increase in rating.

6. Methodology for combing multiple primary spaces of the same space type:

Change: Under the old methodology, a prediction was computed for each space
separately and then the predictions of energy use were added together (i.e. the regression
model was applied more than once for buildings with multiple primary spaces). Because
energy use per square foot is correlated with building size, this old method fails to
account for the full size of the building. Under the new methodology, the operating
characteristics for all spaces of the same space type are combined into one aggregate
space and then the regression equation is applied once to get one prediction. This new
methodology will incorporate gross square foot more accurately.

Impact to Ratings: Larger buildings actually consume more energy per square foor; this
is called a diseconomy of scale. Therefore, the old methodology failed to provide enough
of an allowance to buildings with multiple primary spaces. Under the old method, the
ratings were systematically too low. The new methodology will provide a more accurate
prediction, which will be larger. As a result, buildings that have multiple primary spaces
of the same space type may experience rating increases.

Please note that in the review of changes a number of office buildings were identified
with over 30 offices spaces. The division of a building into 30 spaces does not result in a
superior prediction and should be discouraged because it introduces greater possibility
for user-entry data errors.
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New user entry requirements:

The new methodologies for Offices and Parking Garages will require new user inputs.
When the changes occur, Portfolio Manager will populate these entries with default
values. In order to receive an accurate rating (or apply for a label), users will be required
to enter correct values for these fields. New entry requirements are described below.

1. Offices, bank/financial institutions, and courthouses

Under the new methodology, users will be required to enter values for the percent of the
building that is heated and the percent that is air-conditioned. These entries will be based
on drop-down menus with 3 options:

= Not heated (Not Air-Conditioned)

= < 50% Heated (< 50% Air Conditioned)

= >=50% Heated (>=50% Air Conditioned)

= The default will be >=50% Heated and Air Conditioned.

2. Parking garages and parking lots

Under the new methodology, all types of parking (from enclosed garages to open parking
lots) are combined into a single space. The following pieces of information will be
required and are defaulted as noted below.
= Total gross floor area of parking
© No default, this variable exists
= Parking ft? that is enclosed
o Default computed from “number of floors below ground”
= Parking ft? that is not enclosed (with a roof and no sides)
o Default computed from “number of floors above ground”
= Parking ft? that is open (no roof and no sides)
o Default computed from the Open Parking Lot gross floor area
= Hours of Access (total hours when it is possible for a vehicle to enter/exit)
o Default computed from “Hours of Operation” variable
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